Expression of murine DNA methyltransferases Dnmt1 and Dnmt3a in the yeast Saccharomyces cerevisiae.
Murine DNA methyltransferases Dnmt1 and Dnmt3a were expressed in the yeast Saccharomyces cerevisiae. Adjustment to yeast preferences of the nucleotide sequences upstream and downstream of the translation initiation sites of both cDNAs was needed to obtain significant levels of the methyltransferases. Both proteins were correctly localized to the nucleus and their presence had no measurable influence on the functioning of yeast cells. Both Dnmt1 and Dnmt3a expressed in yeast cells were enzymatically active in vitro, and in vivo in the genomic DNA of the transgenic S. cerevisiae ca. 0.06% and 0.4%, respectively, of cytosines became methylated. This level of DNA methylation is about 100- to 10-fold less than that observed in mammalian cells. The constructed system may be used to investigate the in vivo specificity of individual mammalian DNA methyltransferases and to search for additional factors needed to allow more efficient in vivo methylation of chromatin-contained DNA and to study their mechanism of action.